&PA XML AH 



page 1 / 1 



(1 9) KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 

(11)Publication number: 1020040075566 A 
(43)Date of publication of application: 30.08.2004 



(21 )Application number: 
(22)Date of filing: 



1020030011111 
21.02.2003 



(5Dlnt. CI 



H01L 21 /8232 



(71 )Applicant: 
(72)lnventor: 



SAMSUNG ELECTRONICS 
CO., LTD. 

CHOI, JEONG DONG 
KIM, SEONG HO 
KIM, SEONG MIN 
LEE, CHANG SEOP 
LEE, SIN AE 
PARK, DONG GEON 



(54) METHOD FOR FORMING FINFET 
(57) Abstract: 

PURPOSE: A method for forming a FINFET(FIN Field 
Effect Transistor) is provided to increase a channel area 
and an operating speed by forming the FINFET having 
two channel pins according to an existing transistor 
fabrication process. CONSTITUTION: An active region is 
defined on a silicon substrateO 00) by forming an 
isolation layer. A hard mask is formed on the active 
region. A hole is formed by removing selectively the hard 
mask. A plurality of spacers are formed on both sides of 
the hole. A plurality of pins(160) are formed by 
performing an etch process using the spacers. A gate 
insulating layer is formed to coat the pins. A gate(190) is formed on the gate insulating layer. 
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£ *38 S ^AI01l20il ©EJ ISS E! ^XI^EiS EAIS AhAIEOICh 

£ 14 LHXI £ 19*= ^ «S2| ^A|0j|30il mm & 2 31 3 HI- ^X|^EH2J i^°Jg§ £EA| & g§i BEEOICL 

£ 20 LHXI £ 23S ^ &S2J ^A|0j|40il CLfB & S^ISoU- SgHX|£E|2| l^^gf £AI§1: SBEOia. 
< ££2i ^G¥^Oil 01 El- ¥s2| > 

100,300; ^aie ©000200.400; oii^so^ksoi) 3i» 

210,410; OHM ^^^000120.220.320,420; 6tHD^3 
130,230.330.430; £»S£|SJoo140.240.340.440; S 
150.250; ^miOIAiooooi 60.260,360,460; H 
170,370; fll1tf»sjoooi80 ( 280.380.480: TilOl^ i^Qj 
190.290.390,490; TilOl^ 

Ol SXH 
tis. cz> — I — i — 1 

&S0I ^5[b Tlir as 3 ^0t2i g^HTig; 
e t§8 © 2^is5f ^e«xi^Ei2i gg&soii ate 3°^, ecf ^Aiim^i^ d\^s\ ^xi^Ei §§§ ojgmoi 2^HS1 XH^S ^£1 © 2 31 

ojbh^o^ e^51!(MOSFET), ^ S^lsHf M^XI^Ei^ Ji&^mz} 3S^lf2i 3312] ^SfTI- eeii¥ 

Ei S OH 21! 9XQ. mm, 50 UtOIEi(nm) 01 6^ ^± xH^M TrXll=r XU1ICH ^XI^EiM =?mmi\ °l oH AH E£II2J SET Oil 2|5H *H = 2J 
2¥IT|- %mm ^ur E+XHtf aUKshort channel effect) M 5^2^ ^fl!6fe 5101 H^OICh 

£13, 2313^ ^^!Xi^Ei(FET:Field Effect Transistor)2j Til 01 M 2=> UOIM 20 LHXI 30 UinDIEI(nm) SE^XI ^1 oH AH &8 £^ 

31- £lt"£jOi £2 SACK 32HU, S XH iS9 2^ ^jtfSfe &g XilMOii ^gH 4=^2| ^X|^ 2iEK 01^ gTOh£i ^£ 

^ a HSiiei s^z>2] T-iaioii hish ofoi£i;= e+*he a^g £i^2s <=»m mil s&»ai/d ^nmci. 

[TJEUH, Ti^2j SS^£2j ^XFM 3CJi^ ^gmbr 3!£ ^§9 4:Xh2j §Sfg *l^8*feHI W3IS0I ©SO*. 01 Oil. T|^2] i^^il U\tto\ 

oi grs xHy gr^oii ^ioimm ¥0i xw^^si *\$\m §:a^°s ^ o,^ oie Tiioi^ s^isnf ^xi^e-iti- «§*e xu-iicn 

01 a S in^2j a» 21 SfU^f bfS, £ 10il £A|£! bh^h as. a S^laa ^eHXI^EH(FINFET;Fin Field Effect Transistor)OI Q. 

£ IS &^moi, a S^liaa ^XI^EI^ DH§ :buried oxide)0| ^E|E 5IB(10:silicon substrate) ^^Oil xHy ^E h # 6^ 

B(12;pin)Ilr, H (12)21 gmoil ^£^(14) » =3121(16)^. ±2.±(14)& HSII2l(16)g ^Eimbr i^(gap) AfOIOil 7ilO|^(18)M 

01 E-i m Si a^laHF ^^XI^Ei^ ^l^2J g^£2J ^£x-|| ^I^HF 0\X\^ §§§ ^{-^ICf. 

^SOI 0I¥IIXF a^fer ^1^^ H^Xil 

^ 21^2] CH^imOl XHI&h^ 51 2?||s2f M ^ XI ^ Ei 2J g^^SOil ^Ei" 5d ^ ^§2J ^|^2| ^^XI^Ei g§§ 

Olgmoi 5jOi£ 2^H2| 5!S S^E^^Mi xH^ 3^01 e^^£JH ^Xh2] El S^ls^ ^^XI^Ei2j f^^gf Xilg^Oil 

^^i i^epi ^iEf ^ ^ k S2j ^ai oil ion mm & xj^is^f ^ xi ^ Ei i^^gg, ^x^ei^oii 21 #^§^01 §2i£in ^01 

S^^Oil SFEOF^B^h S^£jCH 21^ ^E|^ J\BW E^l; ^Ol 6fHD^3g Ai XiPiS^OI if S^6^ E^l; ^>0| S2J 

o^^ojj ^nijoiAHS S^m^ B^l: ^^l ^ffllOIAHS D^3S ^l^2S ^Ol 9|^g ^¥ XHI>l ohOI ^GH£ 2^H2J £!S s^m^r B 
^l: ^^1 E1S ul^sfe Til 01 e igofi g^mfe BH\; ^ Til 01^ ^oj^^Oil Til 01 §^6 r fe BTjlfi 5!S ^S2S °ICK 

^Tl Til 01 M 13^1 l^m^ ^T| r^ffllOIAHfi BTj|; ^T| S2J dhR^^XI ^Tl ^X^EI^fS ^¥ ^^3^01 ^T| 

51S ^#AI3|i= BTj|; §y Ah^j tfg nioj Ah^| goj bhR^Oil Til 01 M i^^§ ttm^m B^mt: BTlia SSSfb 51§ §^ 

EK 

^ti Til oi^ m&^m mgmtz ^se, ^ti ^mioi ahs ^i^a^ bth; ^ti m°\ om^^xi ^x^ei^m ^¥ ^i^moi ^,01 *±w 

±mA\3\±z BTjl; E1S S¥ ul^a^SE^ &T| S b^RSHf ^T| ^X^EI^ 2^^0i| XiM^^^M g^5fb E+Tll; ^T| 51 2J ^¥ 

b ^#£IXI°j- ^T| S2J b^R^OI lni#SXI St^m M 1 &H»Sfg ^¥ ^^6^ &T1I; ^ ^Tl ^¥ ti9 512| S^Oil M2tt m^m 

^T| ^ffllOIAH^ SiN2f ^8 ^El^^sl^21 ^§25 El" EL 



2006/8/1 1 



2 



WIPS PIView 3.3.3.1 



#71 SfSI»S«8^l «S ¥ ^SSJ AIAI0II20II COS E! E^ISjtt egHxi^ejoj |^«fgo i ^Xh^£|Qf01l EJ6H SSSSjOl §°J£JH 3 

g£«&oii sfEDf^a^ g^scH &b ohm #sws a»8ffc ou^sowksoo iima xiigmb e^i; &21 aiEDf^ai ^^^2^ xiix 
mo\ mm m&mt= sai: £>oi s^i gm«on ^ mi 01 ah m §£mb bji; ^01 ^siioiAm Df^as §fb ^1 ohm ^if^oi £ 

mn^m &d\ D\sm ^¥ ah^oi ^ch£ 2jhej eim aasffe e^i; &d\ si m^mb jioie g^mg Bai: a a^i ^101^ 1 

aataoii ^ioi^m sa»fe e^ie s»»fe sie &ck 

#31 3101^ ^2n§ I^sfb B3lb. £>OI ^IfllOIAiS ^l^^b B3I: 6f3| SEJ bfRE^XI ±»S£|Q|S gJ¥ *J^mOI E!M £SA| 

3ib bm: » #21 £#s bej see m^b ^101^ ib&i§ ^m^e s*f8*te e^im stmb ?tm »a. 
931 ±5noiAHb sinui- as tfaieas^B etc*. 

£M Bfg8PI S BS2J *!A| Oil 3011 CCfg El S^ISItt ^XI^E-iEl M SIM 31- gg£|Oi 91H I*gg<*90il 6[ED^ 

3^ ggsjoi &b ^ai^ 3iea niisfb bji; m£0f-^3g gJ¥ ai^8K)i ofED^a »*a ohshsj £gAi5Mb e 

xi: ^1 i^s^e ni^af£^ £M ^ximoii ^ssisfg i^a^ B3i: afED^ai 2¥ xomb exi; 

are of^as mb ^! 3 42s 931 ^ib bi^skm it saem. 01 ef saioii soil Eian oi^sjb ^oi£ 2?hei Eie i^afb e 

71: &1\ Eig m*Wfe 311 01 S 12^1 8S8fb B3I: Si 3II0IM SSSI^OJI 2II0IMM l!£J afb B2IS S»8>fcr 51 M ^=S2^ 

}ioi^ iB^e g^af^ ^s^, ?i s°i bhRB^xi 931 ±»sa^s gJ¥ ^^moi ^,01 eim £#Ai5?ib e^i; 2 31 tt^ 
Ei s^m #31 S2j d^Boii ^ioim ^»sf8 e*mb bxis s&a^ 

xioim m&^m m&mz= sras. ^>^i i§ ^11^^^°^ DH^a^ exi; ^^i ei^ ^¥ ^^ejxie ^^i shj um^oi 
ax! ^^i ^x^ai^nf nn^a^s ^¥ ^^aFb exi; ^ ^^i i'¥ ei 5^1 ni^ms^ n\2&swm m^mt: exi« 5 

£Pi E12J sxixi^b ^^i ahED^as ^¥ xn^afe Aiaoii sjan ^^ei^ ^se^ &d. 

^Ol i^aPI ?!§!■ g ^S2J ^ A! Oil 4 Oil CQ^ El S^lsHf ^^XI^EiEj l^^gg, MSlxP^ g^EJOl 2iH g^S^^Oil a^Q^ 

3 J (• g^EJOi Sib OHM Oil ^2 Of 01 (SOI) Xilgafb EXI; £PI mH0f±3S ^¥ Xil>l ohCM ^>0| 5hE0^3 

oi-ansj t^g^e ^^Ai^ib B^i; ^>oi ^^s^e m^m^^ ^01 m en xi lh oil ^x^di^-e §^ahb exi; ^Eo^ai & 

¥ XHJ ahfe EXI: ^>0| ^Xf^£|°^ 0^31 5hb ^1^25 ^^1 QHg 6.^^01 hcMEIS^ ^>0| ^IB ^¥1 X-ll^mOi if U£oH2, 0|2I 
^AIOII S0 || oj 6H oi^Elb CHS 2^H2| EM UgS^ EXI: ^^1 E!M Gl^mb XI0|e ^^^M i^5fb EXI: ^ ^Pl ^I0IM 
^ Oil i^a^ EXIS 5&5fb ^§2^ EhCK 

^r^i xioie ^^^e M%m= E^ib, ^^i ssi dhRs^xi ^x^^i^m ^i^moj 5ii ^mM3\^ exi; s ^>oi ^ss ei^ s 
si ni^sfb >iioi^ i^^i ^sf^s gsimb E^ig 5&afb 3im ^se^ ^ck 

^^1 E1E] gj^lxl^b afSQh^Bg ^¥ Xil^afb AIZJ-011 EJ5H ^^EJb ^§2? §hCK 

e ^soii 2iaf^. ^i^ej egnxi^a g§§ zicn^ oigahoi ^ch& 2jhei xw^ mm ^^xib ei ^^xi^ehm msm ^ 9io\ xHy 

E^EJ S^KWI CC^S HhS ?>b El SXISHf ^XI^EiS ^ 2M\ BO. 

0|». S ^SOI! Q>E Ei S^ifiUF M^XI^EHEJ ESi SS»« ^Aiiai «a»0. 

B ttSS OPIAH ^SEIb tfAIOIIOit S9SXI §EH^ ^ 52iP-. 28131. OPIAH ^^HEJb ^AlOjib :HA|3 LH§0I MXimH 

^saHii ^ m\n ssxkhmi g ^sej a^oi g^ai 4^ si£^ api ^ en x-ji^Ejb 5101a. seoii &ouh, °^ ^ s^mej 
¥3Hib %mgm d\o[d\ $\mo\ nfss ^oiek se^, ^01 a§ ei s&b :>ie"£roii 9x011 ei^sjoixib d^s ^ se^ ^i&^oii 

m^m ^ 2A>IU Eb 31 M 01 Oil Ail3EJ °|0I XH^ ^ SICK S Ail AH 2 ^| Oil ^xUH E2¥l~ g^Et =?£Q.±m UEItliCK 

£ 2 LHXI £ 7^ S ^§EJ ^A| 0111 Oil CUE Ei 2XIS^ M^iXI^EHEJ I^^Si EA|& E^EOIH, E88g ^SEJ ^Al 0111 Oil [If 
£f El 2Xls3f ^^IXi^EiS EA|§[ AfAISOICf. 

£ 9 LHXI £ 12b B ^S°J ^A| Oil 2 Oil E! S^la^ ^ ^ XI ^ E1 M £ A| & S§g EB£0|H, £ 13E ^ ^SEJ ^A| Oil 2 Oil df£f 
Ei SXISHf ^xi^EiS £A|§h AUI£OICK 

£ 14 LHXI £ 19b e ttasi ^AI01l30il 0>e E! S^lal^ ^HiXI^EiEJ £A|e[ g§i BBE0I3. £ 20 LHXI £ 23S S »82| 

^A|0j|40i| CUE El ^?HXI^E-iE| f^^gf £A|^ g§« BB£0|CK 



(A! A! Oil 1) 

^ ^SEi ^A| Oil 1011 mm El 2XIS3f ^^HXI^E-iEJ £ 2 CHI £A|^ bfEf IT 01, EjXi ^Xfg£l S[(1 30) Oil EJ6H &^§^(A)0I §EJ 

El^2 »«a^(A)^0il ah£D^3(120)^F l^EJOl Sib ^£1^ ^IEK100)M ^bl^CK m£D^B(120)b ^CHUXI 8fb HasfB 

51 oi ^iekioo)ej i^g^(A)g g§ fEsva e^a^ioii tin^mcK 

aCf§, £ 3 Oil £A|& bfEF ^01, 4:»sa Sf(i 30)2F£| ±J2|d^bP> ¥4^^ g§ §1 OlgafOI ^IB(100)E| #^g«(A)OI £#£|£^ 
af£D^3(120)S A J^^2g MDimO\ S(140)M S^^Q. OIOH ^»S£| sf(1 30)31- ^^S^(A) S(140)EJ bFRBS OIEQ. 

^i^afc^ s(i40)si &m^o\\ ^fflioiAi(i50)M siN^f -MziBEm^m m^mo\ ^mioi ah(i50)m ^^&ick 

OICHAH, £ 40II £A|& bhEf »0I, ^IHIOI AH(150)M Df^BS 5fb ^^2^ 3IB(100)» ^¥ fll^&D. DEI8K)!, 5|B(100) HE2^¥Ei <m 
99 H a fc H ^^Iti- ^EHEJ ^dl^o^ ^i^£Jb ^CH£ 2JHEJ Ei(160)0l I^SCf. 
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s(i60)s m^a^ tiioi^ tiioims ssmfePi o\m n^a^ai^ Qmm ^oi e soil eais mvm ^suk £ 6 % £ 

70f EA|Q ^*jKH 23|« 4> SACK 

TllOli I*2°t:Qf TIIOI^M S^lWi E 5 Oil EA|@ d^£| &OI, 2Xi ±m Ol AH (1 50)M Cf§, S(140)2J d^2^XI £tt 

g£|S«130)g ^¥ *!2tBCh US]*. §(140)0il 216H 01E «^Be.K>| E#£J3 ±»S£I s>(1 30)0i| 2j6H E^2^ EMEJXI 0\L\ 51(1 
60)£ ^¥ 3^9 ±nse|af{ 130a) Oil 2J6H g^S 2¥ t«9CL IHI^ShOI. 51(160)21 53 3} §(140)21 bf^201l 3U0IM i^^g 

#sm(i80)g §^6K)i tiioim »sski80)« a sea. o\o\m, nom aasKisojaoii Mai^aiem- as se£ m^sj g*>» nHEiy ° 

^ T1I0IM(190)M l^EhCL 

Til 0| ^ 1^9fB TilOI^S 9«»fe ¥^JRH gfg8, £ 601! EA|£! b^2J- aoi. &Xi &X1 ±M0\ AH (1 50)S 3^ C\m, §(140)21 d^23»XI 
r^X^dl^(130)e ^¥ ^Ei-Ck 3331. §(140)011 2J6H CH £ S^2£>0I E#£j3 ^Xh^ai SJ(1 30)011 215H E[=S8 bi^EIXI OHJ 5^0 
E!(160)S ^¥ &!2*S ^»SE|a« 130a) Oil £]oH £>^2 S¥ in»SCh 21^3*01, E!(160)» 2¥ EI^WE^ §(140) bf^l gJ¥ 

^X^ai^(130a) 2E&01I Xil1<^sF^(170)M g*t»CK 

OICHAH, E 70II EAIH b^2| aoi, 51(160)21 gJ¥^ E#EIXI°1 S(140)2J b^R20l EMEIXI 8*E^ Xil 1 <^sf °|(1 70)S ^¥ 3^mOj §(140) 
£1 dhR^Hf £X^E|°Ml30a) go\\ i!EH2J X11 1 70a)E s SaSCK D^Cfl, SJ¥ 51(160)21 5201I HI2^S[°I(1 80)g 

g^moi thoi^ ii£°i(i80)e gg^Q. oio, §040)2j bm^oii^r oidi xm^°^i70a)oi gsraoi siee^ n\2&m^U8 

0)21 gars s¥£ixi oiuso. ^i^sfoi, tiioi^ aasMi80)#oii gai^aie^ &s 2E£ en2i gafa eh ay e^ tiioim(190)m 

&3l2f as i^2| S§2? 5! ^THaHf ^XI^Q^, EE 8 Oil EA|g bh2F aoi, ^die ^ 1 5h( 1 00) ^ Oil & fc 3 4^3th HEH2I 51(160) 

Ol 3 0iE 2TH g^SJCH Ei(160)SJ ^0| ^1,^^^ ^|0|e( 19 o)^^ ^xl^QK 01 J! AH, XWW 9*mm 6fe 51(160)^ 301 

£ 2JH^ ^^£IOi 2122^ eeHMQ XW^SH 2301 e^hSCH 4:X^2j 1^ ^£T^ t>^^CK DI^S ES^S 190a2f 190b^ ^^mt= £S 
5§ §2S ^2^2f H&IIOJM XIAimDI, 51(160)21 ^f^8 ^S^(190a)£l 2^£1H Ef^SS EBIiei(1 90b)0il 



(^A|0j|2) 

^ i§S| ^Al Oil 2 Oil dfg & ZWimiVt M2!XI^E|2| £ 90II EA|& tlhSh ^Ol, ^Xi ^XJS£| ^(230)011 2J8H #^S^(A)OI §£J 

£JH I^g^(A)&CHI 3[^0\±B(220)D\ l^SJOl Si^ OHP ^»s|(210:buried oxide)M £1^^ OII^20hOI(SOI:Silicon On Insulator) D\ 
EK200)e ^bl^Qf. 6^0^3(220)^ &§±D\ g ^CHUXI ^~ MsJt^21 5101 J\B(200)°1 #^§«(A)M 3^ ME^¥E1 e§ 6^1011 

nam, E 1 0CHI EAIS b^ ^Ol, ^Xf^2.|^(230)UrSJ Ai^^^bpi- ¥^§[ 3^1 g§ §1 0|g5FOj ^IEK200)2J #^§^(A)OI ti£|£ 
m 6fE0^3(220)S <mbw^o^ ^|7i 6^ S(240)g g^BQ. 01 EEH ^(230)B S^S^(A) M(240)2J ^^Hf bfRSf 0\m 

a. ^i^rnoi s(240)2j ^^«oii siNni- M^\^mm^m e^mo^ ^mioi ah(250)m ti^tm. 

OICHAH, E 11011 EAI9 bl-a ^01, ^ Gil 01 AH (250) M 0^3^ 5fe ^I^E^ 6PI OHM 6h»a[(210)0l £#£JE^ Tie(200)M ^¥ XII^^CK 

naimoi, ^ie(200) ssesvei ^§32 gfn 4=3 §eh°i ^eiee^ ^££ii= ^che 2th^ ei(260)oi i^^ck 

3£jCfM, E 12011 EAI9 bh£f aoi, El XH ^Jffl 01 AH (250)3 Qg, S(240)2J b^^oi 0H g a^Q|(210)^XI a[ (230)M ^¥ 

3^^CK 3^Hf, S(240)0|| £| 6H 01 £ ^^2°}0| ^#£|H ^BS £1 ^(230)011 2J6H E}^2^ E#£|X| OhL|6^0 51(260)^ ^¥ 3^l@ ^ 
»S£|a[ (230a) Oil 2J6H 2¥ ti@CK ^I^Sfd, Si(260)£j S^Oil Til 01^ i^^§ <^Sf^(280)M §^^01 Til 0} ^ ^3^(28 

0)W MgmQ. OICHAH, Til 01 ^ ^^^(280)^0il Sai^ai^^r 1^ SE^ g^£J e^Hf IIHEiyES Til0l^(290)g g^thCK 

^0121- ^^2J §§2^ El STIim^ M^HXI^Ei^, E 13011 EAI9 bF2f ^01, DH^ ^sl^(210)M S&5h^ Tie(200)^01l ? u fc I2 

^3Ef ^EH2J 5!(260)0I 3 OH E 2TH t^£|CH °LH, E!(260)Hi ^Ol »»» 4=35^ ^^E^^ Til Ol e (290)51- «XI»D. 0\D\M. XW^ <=»m 
m 5fb EI(260)S 3CHE 2TH J\ !££JCH 2iEE^ e^HMa xH^2J 2301 gTh901 ^X^2J ^ETF IT^SCK Dl^g E2¥i 290a^ 
290b^ ¥^5^ ES S§ §2^ l^EJ^ ^E^2f E£il2ie XIAia^ffl. 5!(260)2J ^^38 £E^(290a)2f 2^£JI? Ef^2^ E£il 
2i(290b)0il 



(61 A| 0113) 

^ ^S2| ^AjOII30il (IfE El ^TIIsHF M^HXI^E12i |^ ti JS8, E 14 Oil EAIE! dh2h ^Ol, ^ x| (300')T|- §^£|CH 2iH #^g^(A)^Oil 
6FE0^3(320)Tf t^EJOH ^die Tie(300)M ^bl^CK mED^3(320)^ ^SfTf ^ ^CHUXI §JSf^2J ^oi TIEK300)2J 
S^(A)M 3^ g§ §2^?Q SsS^TIOil df^36^Q. 

OICHAH, E 15011 EAIQ b^2f »0|. 6|-ED^B(320)S M^(pull back)g§^^ o^cm o|«g XiPiEhCK Zld|5|-0j, g^(pull back)9 6rEDh 
^ 3 (320a) gT^S O^HI #^S^(A')S EgAIZlCK 01 [EH, g§2i Sty A|Zf# Sg&E^Ml ^^6^ 51 (E 1621 360 S h £)2J S Til Xl 
^(CD;critical dimension)^ ISi 4= SICK H&ICfg, Ei9 #^g^(A')e Hl^a^E^ MeU XI (300')LH0II m&^m DHUmOl 

^X^£|°l(330)e g^^CK 

OICHAH, E 16011 EAI9 bf2f ^01. 8FED^B(320a)S 2¥ XH»5H2. dbX^dl af(330)« 0^3^ 6^ ^I^ES TIEK300) Xil Ti 

01 S(340)e l^^CK OlttH, g (340) =A|01I S (340) Oil 2J6H OI^EJ^ 3 CHE 2TH2J 51(360)01 gaSCf. 51(360)^ T|&(300) 5 22 

S¥E1 ^1&£JH 4^3^ 1EHB XIUD1 XH^ (channel) ^%"W 

51 (360) M n^5fb Til 01 e ^2S|Hr Til 01 §^6^PI 01 M l^S^QI^ QI2[ ^01 E 17011 EAIS S^«H ^SUf, E 18 ^ 
E 19011 EAI& a Jg§ 4^ 2iCK 
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j\\o\d ^3°^ -)\\o\^m mgo[±z &S8. £ 17011 sais hoi, eixi e(340)2j ah Ream ^x^ai°t(33om ^¥ ^^a. 

§(340) Oil 2J6H CHb: S^EEJOI £M£IH ±I}& £121(330)011 2J6H Ef^38 in#£|XI OfUsf^Ej 51(360)8 H¥ ±J2JS ^XF^BI^K 
330a)0i! 2\tW gj*2 2¥ inSSCh 3H^mOj, tf^j 51(360)2] 50i S(340)2J tttRHOII 3101 ^ ^2&ig ^»st(380)« S*f»a 3101^ 

m<£^mo)m ^sma. oichah, 3101^ »estt380)6K>ii gaitfEisa- h8 2££ m^°\ mmxt niiEiy °s ^oi^(390)m aaem. 

31 0|^ i^^I SHIOI^g ^^^H ^gS, £ 18011 EA|g d^2f HOI, °jXH H1 1 ttsfsj- (370)21 gsfj» S&lf §1 01 g 6^01 g(3 

40)M OHBBCL 

Q\0\M, £ 19011 £AI£ HOI, 51(360)8 ^¥ k.p£IXIEI S(340)2] tURBOl in SB XI a k SE^ ^X^EJ °|(330)I2|- HI1 £fSm(370)« fi 
¥ DBa*. 51(360)8 SJ¥ H1 1 <^sf s«370a)j» £#S£I a| (330a) Oil 2|6H 2IXi¥ i¥l >I21 2520I tiSQ. 1} 

^Cf§, iJ¥ k§3 51(360) 531 Hl^m£^ HI2£J§f^(380)g gsWOI 3101^ g£Sj(380)§ S S QM, 3101^ §2^(380)^011 MEI 

H8 eu2j e^nf nuEiy 3ioi^(39om m^mvt. 

&J\9} H8 S ° S ^S] *JA|0]|32] t!££ii= 5! ^ 2! XI ^ El , £ 8011 £A|9 g gjgoj ^Al 0111 Oil CCf^ 5! E^ISHf M21XI 

^E|2| ^£2f §H6hB^ 01 Jl Oil AH XUHIth £A|2I SCh 



(AIAI0H4) 

S ^§£| ^A| 0114011 mm 51 M^IXI^EHSJ £ 20011 £A|£! dh2f HOI. ^£lXl(400'Ph SSSOi 9XH »«S91(A)6K>|| 

o[BD\±B(420)D[ t!££iCH 91^ OHM £h §1^(410)8 fiisf^ Oil ^201-0 1 (SOI) J\BW SdlSC*. S* = 0^3(420)fe £isf:>l 8 ^CHUXI Sfr 
3 01 3IB(400)2| #£S^(A)M i§ e°^¥Ei SSS^IM dh»S|8m. 

01 01 AH, £ 21011 £A|£ bf£F HOI, 5FHD^3(420)g §9" (pull backJ^S^S S^H H¥M a^BCf. M^(pull back)S 6I-EDI- 

^ a (420a) 0h£H2j ftggSKA'Jg bi^AIEiCK 01 OH, g§£| 2i AIZJ8 £a«££M| S(E 222] 460 8S)2| 

^(CD:critica! dimension)^ l§i 4 s 21 CK H^CH, tig #^§«(A')e HI^StE^ e X | (400')LH Oil 6_^°!Hf H8 iS^i OH^mot 
^X^ai^(430)S l!£J^Ck 

3C[§, £ 22011 £AIS bl-^f H0|, 6FED^3(420a)M 2¥ 111^6^. ^(430)g Dh^3^ 5^ ^^^^ OHM ^»sf(410)0l ti 

£|£^ ^ie(400) ^¥1 XiPi 5^ S(440)g ^^^EK OlttH. S(440) §A|0il S (440) Oil 2\ 6H OI^S^ Sj OH £ 2Jfi°J 51(460)01 

CK 51(460)8 2I5H400) 592^0 <M&£IH ^^El XIUDI xH^ (channel) S&^CK 

OICHAH, £ 23011 dh2f HOI , >il0IM ^2°|3f ?1!0!^S §^6^1 ?16K^ BlXi S (440)21 ^X^E|^(430)M ^¥ ^^EhCK 

□ H5f, S(440)0il CH^ H^S&>0| bzM£IH ±J}^E\ ^(430)011 2j6H E^3 8 bzSSXI OHIofSiEj 51(460)8 ^¥ ^XF^d|S|( 
430a) Oil £1§H gf^S 2¥ ^M^CK 31^01. 5i(460)°J S3 Oil >il0|M i^2[§ A^oh( 480) g ^^^01 91101^ ^3^(480)M MS 

mO. 01 OH AH , ^IIOIM 12^(480)^011 Mdl^ai^^ H8 OHEiyo^ >1IO|^(490)S g^^EK 

&D\2} H8 ^ ^A| 01142] ^g£^ ^^£J^ 51 ^ ^ XI ^ E1 ^ , £ 13011 5EAI& B ^§21 ^A| Oil 2 Oil D>S 51 231^21 ^^Xl 

^EiHI §°^E5 01^1 Oil AH XUiltl" £A|2f ^S8 ^^6^1^ mC[. 

01 ^011 AH ig£l b^2f HOI, g ^SOil mm 51 S^lsif ^^HXI^EiSj g^^SOII 216^2, ^1^21 ^^XI^Ei g§i 3CH^ 0|§6hOj ^CH£ 
2^H2j xHy 51g XI 51 S^lsHF MgHXI^EHM m&m 4 s 2^EK 01 M 0|g6h2. *Hy2j 2^01 g^^KX ^XF2J UHf^^il ^ 

(57) §^?2J a?i 

s?s 1. 

^X^dl^Oil 2]6H #^g«0| §2j£|I2 40I #^§^^0il S^ED^B^I §^£|CH £l S HlS^fe: E^l; 

4^1 «2J gf*«0|| ^IHIOIAHM E^l: 

^^t ^flllOIAHM Q^3^ ^1^25 ^^1 ^l&S ^¥ X1l>l5^ ^Oi£ 2^H2J 51 M g^sf^ E^l; 

£,01 5is ni ^ioim is^i mgrnt: b^ii; ^ 

^^1 >iioim g^&i&oii ^loi^g s^a^ &^iim s&6^ 5§ 51 s^isnf m^xi^ei2j s^^g. 

2. 

H1 1 SOil £iCH AH , 

£D\ ^SlIOIAHg B^l: 

&OI S2J tiF^^^XI ^Ol ^X^EI°IM ^¥ ^^imOH ^Ol 51g SieA|9l^ §J 

^^i ines 51 2j 521 S o| b^R^oii >iioi^ i^^g ^i^are e^afe e^im sssi^ m^°^ mt= 51 2^iaiif m^xi^e-i 

2J g^^g. 
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^7^3. . 

afsoii 9iO\M. 

^IHIOIAHS Eh3il; 
&2I g2J tttRS3»XI £Xh^dl^§ m*¥ ±\^o[0\ EIM bi#A|3|^ B3I; 

£PI ti^l 2¥ ul^SFEE^ S b^^Hf ^Xf^£l°i HMtfSWS g*^fe B3I: 

El SI gJ¥^ t#£|XIB goj ym^oi S^EJXI 8*£^ £PI M1£h»stS ^¥ Al^ejfe B3I; §J 
6PI gJ¥ E!2| S^Oil X\2ttm^m mnm^ ^.m 5fe 5! M^XI^EISI gg^S. 

a^ps 4. 

^siioiAHb « Bisaasrei "S2^ & 231^:01- m^xi^ehsi g^^s. 
a?s 5. 

HI4S01I S^CHAH, 

£>oi gaisaaws siN°i ^S2g afe & s^iiii ^^xi^Ei°j s £ 2> h a . 
s^s 6. 

^x* gallon °\m m&^^oi shieih &d\ m&%^&o\\ ofEo^a;f ggsioi mm ttm^m as»fe oii^sokwsoi) ^i&s xii 

£PI 6fEDf^3I £ti»^o^ XHIXa^ If ggefe B3I; 
£ni §2] gj*»0|| ^ mi 01 ah m ^ sgmfe B^i; 

#31 ^IHIOI AHM D^3S 6^ OHM ^SI^OI El#E]£^ &2| 21 eg ^¥ HI ^CHSE 23H2J EiM &3||: 

40| ^101^ IS^^Oil ^lOl^s ggs^ B3IS 8hfe & egHfl-^EISI fjg^g. 

a?s 7. 

M6S0II £101 AH. 

&D\ ^KIOIAHg &!2jWfe bj\\; 

4>oi sat m^wfe jioim aasis ^sf^s g^a^ b:«» stefb ^§2^ »fe & ^is-nf ^^xi^asj ggg* 

s. 

8?S 8. 

»I6» BE^ HI 7 SOII £i Of AH , 

6r^i ^ciioiAH^ asisaasie! 3ie ^s^^ a^ si ^^isnf ^^ixi^Eisj gggjs. 
a^s 9. 

M8mo\\ 910] M, 

a^s 10. 

±mz± M^s^m m^m^m e^xiuioii ^x^di^e mgm$= b^i; 
6fE0f^3i m^a^ e^i; 

^Ol ^X^dl^e Df^BS a^ ^^o^ ^¥1 XHI ahCM if S^a^2, OI2f S Al Oil ^^1 SOil s\m OI^EJ^ ^CH£ 2^H°J 5! 
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§^i> h 11. 
xmotroii siou-i, 

ti§ 5! SS3[ £>0| g£j d^BOil ^10!^ i^o|g <^!fetg g^Sfe B3IS S^5^ 51 ^J2£ »fc 5! 2 3lfi^ ^^XI^Ei°J 

s^tr 12. 

mm M)ttm<^9.^ mmm^ e^i; 

13. 

xii 1 (moil sichah, 
s^s 14. 

^xl^ SgEIOi oi^ »gg«&01| SfEDf^a^ U£!£ICH OHM 6JS^M SBWfe Oil ^2 OF 01 (SOI) 31 XilSafe EMI; 

6Pi i^g^e ni^ms^ M&jxiLHoii ^x^ai^e ggo^ &21: 

^x^ai°i§ Df^3s »fe ^^2§ &d\ mm ttm^oi ±m&^m &d\ d\b ^¥S xiixmoj §§ i^o, 0121- saioii m\ mow 
&d\ ma m^wfe j\\o\m m&^m ggmfe 

6f3| ^|0|M 12S|^0il ^lOl^g g^Shfe E^IM Stsfb^I ^§25 5fb 5! ^ XI ^ El 2j 

3t*8 15. 
JH14S0II 

goj b^^^jj ^x^ai^e SJ¥ ^l^jai-Oi ^eAi^i^ E^l; SJ 

&^i 5i2i 521 ni^a^ >iioi^ ^if^g ^^m^ e^im s&rn^ ?±m mt= m 2^1^^ ^^xi^aHi 

16. 

&j\ msji &'^ixi4=^ ^01 sfEo^aa ^¥ x-iixm^ aizioii sjan s^ej^ ztm ^s^^ a^ ej s^isiif ^xi^Eisj 
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